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(54) i55w©*»3 x^i^-^^x^v^^i-a^an^srti^ea^^itPtn&^bT^m&flS^^ 

(57) 

x^i/-af^ ^^>u-d5f t«assnfc. a®*si 




II -500778 



i. mmmm&mt. ^m^nt^hj-^t^mm.^m^^zf^-mv" 

j 7,^>*y--&$&<D>>ts.< t"b-»»(0±l:»Sl, tMEfiJ*4&£flMB*US£ 

ffSKttO. 0 5-3 011%, J: l< tt 1 ~ 2 0 ll%©it#at 
5, JWEMM©v»"Tn*»-*k:E*©^rft*fc«fflJ«4fc. 

M 2 CE*©2fffi*fcttMM 3-5 ©^-m**— WzEfcOfflJfc*. 

7 . iWE«e«Ht<b»i3&««««[7Kttaieettfldw. »st< fir-t^ju h u 

X5M^> hU-STS>5, MM 6 CEMO^SfcttaiaMfc. 

8. *£, BdE^S^e^J<i:, jWEIMBSttWtbT, 7r^>^Efift 

y^^t©MEBMcttM«»aiSttfl:SI«>^<^axT^s?g >ttt, MEia 
jdEftSE^TS. MM7CEM»36rffi*fctta«*. 

9. WE*«t , oiWEIf L ii!iSttJW©^< t*> l oj^MESieiaHtfldWOHL 
Blt'>^< tfelHLBm »*Ktt2HLB*(tt«JtJI^*HLB«& 

MM8fcE*©ffll£fc. 

10. i!2MWM^©l~10li%, $?£L<te2~4fifi%£> 
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SCHO-CR* R" -OH (5£*R' *3«fctfR" ttS65t bTHJfcttC r C 10 
m, i3«ty/Sfc«M«©2 Oli%St, »£L<teO. i~ioii% 




R" 



(5£+n«0~l OcDg&T&O, R, R' > R" » R" ' *5«fctf RivteH£fc 

ttc,-c 10 ia««*fct4»tt««o7;i/*;i«. *fcJ4c,-c ip ie***fctt 




!&S¥II-S00778 



zm&m&f&mx-fim mm &mm-tz>z\t\zm-?z>. 

MM. 

m%k/mn<D m& * z> z. t s> nx v » * . n » «t 5 &s£tti®&§it^ e &j 
m&mm&Mzmnit/ftZktsnizifim±\zm€. K^-c&&\zj&VT&f**> 

\Z Z.-T o T^J<D^m <Z> ^cD^ig-HEil CI £ \Z J: o Tjgffl $ n*. 

c (tmtemm-c) ausu ffi%d,ttm<Dfcwmzm&vrcm$<Dmmttm±iz 

it -5 3L <h «!SSS Lfc. 
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, m%ttmmm i &-z<D$k$ii)m'p\s, $>&tf/$.tz\t&<Dmm&m.'p2it&z\ 
t^T#-5d«i:*«mai$nfc. ^mmizm^m-r^tff^^m^mtmBm 

ct o t mie^m Mm&f&m zmm -r z> z. t \z\rn. u t, m& y^mmm&m^m 
mmwmf&mzmtitz/mvkztirzifim \z®mz mm zn&iimmiz, mmm^. 
yHDm'hm&&mznz>£^z>z.£'e$>2>o f^ntz^}m±\zmm^-^>iz^ 

o 

»e»JiiB&?§*u #j*.tf> 7-r>, n-t-, 
&T-r<nrz&mtf£tzmi&2tiz>z. 

«ft3ttt**-r. sfc, ffitd,i&i&®<D&%*m<&&&&&tfm&<Dfeik\znv 
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iW#^MI (EP-A) 12 0 9, 2 2 8^ift:(l ryi/-7#7^ 

- (pre-spotters) j t vTmmTZzmmmftmwtm&f&m&ffl^znT^z 

WOm 9 5/1 6 0 2 3^BJifflSfrtt, 2 0©SiJ«OMM^©tffl^S 

#mm ! ?%i2, 194, 54mmmmiz\t. %-wm&m£'<>>vfr7)^- 

^H4#f^4. 6 4 8, 9 8 mBRMmiZte. I^^tlfcf ^©7#y H±© 
gfcW4#B*ailI (EP-A) i62 9, 6 9 3^Sa#{C«, mm<D'P1S.< L% 




4#ig¥ 1 1-500778 



mmmmmw^ntamf^9 5870026. 2^w^s{w«, ii^tTK^ 

B^@#fftilS (J) 12 0 9 9 6 6 2^mmm\Z\Z> 1 0~9 011%®/ 

^tts. 3i#^<TT^£tTfc>&^-e» 1 oss%^Tfwii^b7K^$: 

m^^nm^a^ff^^nx^^o B^o^man (J) 102996 
6 2^*mm\zK.. m^mmmw.Bm/^m^n^m.^m^m±.\z7.zfv 
-Lxmtd,^mmmm-r^z.^\zj:^x. ntsw.^m\zm-f^m^ 

, ftm&m&®.f&%)x?v--->if-r2>jj&*&^-?2> a 

*5m\z.. s.t£. nnrzttm<n3\imt£<D&£:&tiii'p2-&z>tztt>\z. mm^m 
zfomrzmzm&tt&zwimm-rzfcitoo). xzfu-m'rj t,^>*)—<o*\z 
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, ftmzmummmmz&\,*xmm~r?>. jftu<it «ria»!w»i«— 2 4Rf 
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*1&Wl> Ttf m ±TS£j& S IWMbR J& <DM¥&<D iz%mz\2>Z\ii 

wmmsnz. mm&mmitKmt* ^jva-xcDXitizms-t-z^fr**^? 

») ©## (BMfc) 6Rjh/*'>t6wt#T«*. 

fe«feMt5utl;J;oT, &©<ID (DE) *mfeTZ>Z\ii\Z£.iT 
. IfitSCt^fl). C(D^S«fe©iiO (DE) £ r*f- j\>2-7Zf- 
h'JXfA?^ • 5-^+t> (The Hunterlab tristimulus MINISCAN) J 
"raUtTSHtK:**. rfeoiiO (color deviation) J flil/T^ 

tzm.(Dm-^m(r>^\m^^t^\ziin^mx&^t.mmT^x^^ 
&&&%m<D-ea ©6©d o fe©»*ia<g^$n&^ £ £ etftts. 



1-500778 

k»bu HtftB^m^fi-r^mrtc, rn!m^m±iz^m^^xnm-r^>z\izx$> 

o 

xzfu-Mrj *«wn v^xm-m^m^.m^mnrzm^ 

m\zw.m&)\zmm?z>z\£L\z&-oT. m^m.^m^m\zmz&<z\iz 
laox, mntztt&zmmw'rzz.iiizitmisTM'pis. *isT%-mm&w& 
^t£\,m~m^m^7.^u-^^z\tiz^vxm^^h^o^M.iz\zm'^ 
<. 

^m^^^tctbiz. ms&fim&ftm-rzmzs num^m^mmmt^tztfxD 
mtttft^m&z&wfeTzzLLiz&z. ftm&m.mTztz&iz&^izti ck 



( 10 ) 
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o 

im<©»j£ttWU ^W-OlUWfcOO. 5-2 011%, Sf*b<«2~l 511% 

mmomm* mm. nntt. 
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«*tt#-f * >IMB»tt»!ltt* ^ 7)V n * S^WtflMs J: Tf9s.mm&3Wi7)Vzi-)\, 
;i/«TIB^«^^-1'^>#ffi»^JT«»^ : RO (E) e (P) P H, 5£+R« 

2~2 4m(ommm^<DEMk*mm-z&Q. e«x^i/>^->f-7j*o. 

«^t»cW7;i/n-;i/T*s^t^-r#So ^ntctssa^^*jViT^ffi-r 

w«^fei3c«j"C* 0 , :cti h^->;Hfc^te 1 ~ 1 

(Shell) mXM. ig^Dobano 1 K £fc«>'x;^e>i£i&£Lute 

nso \*-Qmmmzx^m-Q&z>. z.n*><r>m *ywm&mto%&fem*.td& 
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ROS0 3 M. 5£<fRte0?£L<teC lo -C 24 fc Ha^^tVk tf?£.V<\ZC l0 

A©#3 1 *>:fc=fctf7;Wl'7 5>, ^J^.«, x^75>, viW^X 

tt&lfcfctegre&S : RO (A) uS OjM, 5£*Rte#BtfcC 10 - C u 7)V*r)V 

$><0. mf*oj:0:*S<» ASSWfcttttO. 5~*«J6. ctO»Sb<«**>0. 5 
A. #y^A, 'J^A, A, -?^*>"?A, fcctWroffi) . 7>^E 

. *Jcfc^hU ^5 1 ;U-T>^^A43<t^cajST> : &-^Aa)*5 1 ^->, #1*. 
fcf. ^h7^5 1 ;W-7>^-^A^cfc^^^^U^3i'i7A*5<±;^7^ 



*y-^75X 0»J*.«. X?J|/7=X i?X3\)P7S>. HJX?\M/75>> 



( 14 ) 
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Rmm&m*, c„-c„7;^#'jih*->i/-h (i. o) mmm. c l2 

-C I8 E (1. 0) M) , C, r C 18 7MMUxh + yl/-h (2. 2 5) 

mmm. c, 2 -c I8 e (2. 25) m> , c^-CuTM^uih+^u- 

h (3. 0) 5IB»«[C 12 -C I8 E (3. 0) , :fc£tfC, 2 -C 18 7;U*;M?>Jx 
h**>U-h (4. 0) «EKttC 12 -C I8 E (4. 0) M) , d^TMte^igK 

A©m. mtf. ^y-, ^-fc^tf MJx*y-;u75>:&£^-r3) , c 
9 -c 20 iaM*t7>'^;i'^>-fer>x;i/^>^m> c 8 - c 22 ^-®*fe«fc^T 

«Atf, ^I^if^l, 0 8 2, 1 7 9#(ClS©$nT^§fcO, C 

>>uM?>Ktfi. 7)u*)w>wt&, <f-t?-*>wtm* mz.it* Twttt* 
-K x^***^*— ho^/xjwi/ (^tc|g|p*3 e t7jc^figfti<DC, 2 -c, 8 

J£, TtBiSOfctf) : RO (CH 2 CH 2 0) k CH 2 COO-M+, 5t*R 



< 15 ) 
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&z*7kmfc®mmzm%-z$>2>o focDrntfuojcmzmffiztiT^z " surf 

ace Active Agents and Detergents" (Vol. I33«fctf IL Schwartz, Perry* 
cbtfBerch^) . <DZ(D&?ti.Rffim&m\t. £7t, *B#i^SfS3, 92 9 
, 6 7 8^MMW (Laughlin, et al.. 1 9 7 5^12^30 B^fT) , Sg2 3 
?>JSf§5 8fr~Sf§2 9?>JSfS2 3fT (?lfflt§^tt<fcoT^«|lli©-S|5t$n^ 

«c«©fflj*K:i5^T» *nett*ft. 4*ca*tt*ft« ©±©i5JMto* 

a : R,R 2 R 3 R 4 N+X-, 5£fXte*t 7 «9 , R,teC 8 - C 20 £Hfc7K^i 
m-Z&Q. ^LTR 2 , Rs^ctt^R^i^LTH^fcHC^C^b*^^ 
<E>SftSn-5. *f£W<D#tl£ L^mmz&^T. R,teC 12 -C 18 0Mb7k^$i> 

#£U<tt|yfc<irU&S. *?-*>5HB«tt»0«»Jtt» *x7'J;i'7 , >^=*Z> 



# 



( 16 ) 
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(STAB) . ir^l/- V 'J ^f^T^-'JA^Di H (CTAB) *3 

y 7f h u ^^^Ayos H (mtab) -c&a., 
Si7KttStt*;i'#^->u-h*3=tiXx;i/^-H-e^s^> teas, u- 



■5^£^j£T<5;i ; R 4 te#^*>g3?^£SS7lctta{cJ^i-£^ 

)V*rV>. £fcte#U7;io 5 ; ^LTXttMTKttST^O, »Sl 

8~2 2<®<ZX ft&V<\Zl 8®«J:9<l>fcV>, <fc9$?£L<W:l 6{H«fcD'>&V> 

R,-C (O) — N (R 2 ) - (C (R 3 ) 2 ) n -N (R 2 ) 2 <»- (C (R 3 ) 2 ) 
R,-C (O) -N (R 2 ) - (C (R 3 ) 2 ) n -N (R 2 ) 2 <»- (C (R 3 ) 2 ) 

n -coo<-> 

3£*&R,«£Hfc7MI> 8ri>62 0<B3:T. JifSKttl 8P£Tr, «fc 



R,-N+ (R 2 ) (R 3 ) R 4 X- 



# 
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x^i/^/cfcf/p tr^ct^ne>^s^^ ess-si* <t t> M^nsi. 

, ftl#nttl~4, ff*L<«2~3, J;Dfftl<li3O^0, 1 fit 
TCDtKD + ->^ (C (R 3 ) 2 ) gB#<Z><Hc#ffi-r5. R^tt^migtf&itf 

/&tz\**max$>z> z. t^T^^o R 2 s«^brm«iii«:^-r^> c:<tt> 

d<E>U<Z>#®«tt5iJte. 7 • (Sheer Company) 

fl*" Varian CAS sul fobetaine" RT?A¥TOT&3o 

r 2 r 3 no, iS*Rp Ri&£zfiR 3 <D&*te$i3.VTm&£rc.\t#m&. mm 

Vz£fztett&mft<D 1 ~ 3 0{@> #2;U<te6~3 0<@, ctO»*U<«l 0~ 

2 op, ^=b»^L,<tti 2~i 8m<o&imm?<D7 )v*jmx'&z>. *mwiz 

L<«0. 0 5^3 011%, iOff$L<Bl~2 0li%, St>#£b<« 



# 
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*ut, frtmnmzfr^&feizmft&^fc^is&itfti&Mm-r&o mwmz\t 
temftmfc&m&mmmteMMtoizteiLXTH, tsk, <5H, i^iss* 

CW^^jg^^b^^Jfi^H^ffGB^l, 5 8 6, 7 6 9^ 

*«t^GBS2, 143, 2 3 l^mmmizm^nxisKt. tLxn^mm 
izm&?&jjm\3.&i'W£fflm ! tmmEP-Am6 2, 5 2 3*tKiE®snT^£> 
. *mtmz&\,*T&m-rzrztt>\zm%f3. coj; -5 ^fiK^o^j^Tsewji 0 t& 

5 : ^h^71z:5 L ;WX5 L U>> J 75> (TAED) . th'JOA3, 5, 5-h 
, #B#i*Ffg4, 8 1 8, 4 2 smz&m-2nx^Z>>b<D£>&Zf'VV**>'7i? 

10/^1/75 h\ #B4#fF!f§4, 2 5 9, 2 0 1 ^a^#{CB2ife^n 

fccD&efcE/n — Z^y-i J]/^i'^-l / - r <.> J ii>7^)U^^-— h (NOBS) , * 

(ep) sg6 2 4, i 5 4^mmmizm^nxi5io. ^©775^1:^1 
7t?;n>'jx^yM/-h (at c) teltfziafSi^o y^)W 'Jxf;p 



( 19 ) 
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{§ 

Kttl~l 011%, *fc#t^<tt2~7«*%©fflIE«aiSttfc»£fctt 



( 20 ) 
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m<D*titm-oHLBm& : g'Tz>m'&* mm^m—^m^v, enters 
u%-m%i*m(»'>ts.< i ^\mmwi&mmm<» j trL <t*> i . o . 

U < < <h *> 2 . OHLB mtiLtzttmfcZH L Bte£*rT£o 

K, ifiK(J7 5 0 r pmfc:fevvr3 0$HH, *t>»*Kttl 0 0 0 r pm 

?-f/;Di7jpy3 >tixTK-&an**5B^oaj«*tt, *n Sharon 

3. j&frK*3^T, *»9ite;fe»*affiBE»j£4fctt6 0 0 0 RPMfc*3Wt 1 5^ 

**©wraw#fM&£ uttts^ts. 7h<j ? **tttfraB©«*ttv h u y 

Lit. 

. »*KttpH2-6, J;0»*U<ttpH3 — 5C*5t>TE^f'<*-C** 

o 

5fiS%, J:0»tl<tt2 0~8 0ll%, St>$?£L<fi4 0~7 5M% 
©tK£"£A,-7J&5. 

te©tt:lc©l£#£LT, ^fg^fc^tS&J&Kjtt, £if©iiaf£&©5M%£ 
T\ J?£L<teO. 5~4li%©SHO-CR' R" -OH (j£*R* *3cfc7>' 

r" tt«sibTH*fcttc,-c 1 oittfl^*©«*«fc^/*3ti*sre**) Kt£ 
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5 7;H3— A/Tfc*>. ^<D&\Z'&oftlfLV^T)ln—M%Zfurt>is*-- 



SC+ntiO-l 0©»»T*0. R, R' . R" . R" ' *5<fctf Ri v «H£fcte 
C , - C , 0 iB«tt * tt#tt»K© 7 £ fc tt C , - C , 0 iS ttft * «^ 

*<5cps~20O0cps. KBlOcps-lOOOcsp 
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□ >» (ethydronic acid) fce>tfl:i75 / *;*#>8flg<b'&4&K 0U^_^> 75 
yj^UV^U (7;M^U >***>&&) . 7Jl/*'J^JBx^>l-fch'D 

U~Mb$J«> ->*X5 L U>hU75>^>^^5 1 U>*X^>m^T^'5. CIO 
J:3fc***>**©*l'— hfldWtt. ^>-*>h (Monsanto) 7&^6i^S^DEQU 
EST R T?B5ii&*J IZA^vim-V &2>. 

i:i5^TtfflTJ5. *S4*MF*B3. 8 1 2, 0 44^BJ«IH# (Connor et al. 
. 1 9 7 4¥5£ 2 1 amft) m<DMm<DZ(DMO>1iftiVW& 
l3ttykHD+^^;^>t>, 1. 2-ytHD+->-3, 5- 

S. XfU>y75>-N, N* -iS3/\#Wt&* mz (S. S) Stt#te*B 



( 23 ) 
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&flF^4, 7 04, 2 3 3*tBSSffl# (Hartman&cktfPerkns, 1 9 8 7^1 lfi 

3BfgfT) KJKttCEfcSnTH*. IfI/>y75>-N, N' — v'UA^gg 
^te, /t— • U-t»— J" 5#7hU- X (Palmer Research Labo 

ratories) ^eSSiS^s s E DD SR^iSigttlCA#pjflgT;&£. 

: lfl/>5?75>0»BKtt, U > h 'J 7 5 >55TO&, v>X^> 

h75>E»1Kta (DTPA) , t HD*yXfJl/X5 i l'>v75 >£»St« 

75>AB1W6, X.9S-)V*JtfVSs>* yoeU>y75>BSWK (PDTA 
) *J:^^-;^U^>X7^«J;MK (MGDA) , M.Jj\tttl*><Dm<DMm. 

X5 1 U> HU75 >EW&> T^Ohf U>^75>E3^ (PDTA) (dtl«, 
0iJAtf, BASFTS^jSa^T r i Ion F SRTi8!£l$KA^f!gT<&£) 
*«fctf*^;l/^'J ->>X@^S? (MGDA) T&S. 

mmfz-#v7s.><D*u-Htm*. -#hc7;m^i^>J75>. mx*£* 1 

, 2-7M)^75X 1. 2-yotl/>v75>, 1. 3-7JM^I^7 
5>, fUAtf. 1. 3-7otr;U-^75>, 1. 4-7M;k/75>. 0»J*. 
1, 4-^-5^7S>. 7*aei/>y7s>, <V7"o tH/>v75 > 

#U75>teX^>>'7 5> (EDA) ^^{c^UT^ffl-r^fc* 
fdji^^/i?U75 >te> (Union Carbide) fti&A^"Tfl& 

T<&<2>. flIAf*, Xfl/>y75>mxt> • # — A-T K*^*iEDA»-C 
jSIIWKA^JftgT'&So 

75>*^>#;**>lMfi. X^>N. N' -^3A^S, S?X^U>MJ 
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-tJ-'J^UKttD— >-Zf— 7> (Rhone-Poulenc) ^^SiB^Salic 
ylic AcidRT?^HWfCA^«J^t?$)-5. 

. 0 1-311%, <fc9#£L<«0. 01-1. 5fi»%<Z)*U— Mb3>J£*: 

-^;Pt Hn^->h;ux> (bht) , /WFd+;>, >?- t -y^ju/vf 
-;k £m«, mkm*. t-^;u*T-=i-^ ^>y^7 5x i. i 

, 3-hUT. (2-/fJl'-4-tKo + i'-5-t-y?Jl'7i-;W 7* > 
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4 . rty*r—i;yif - ^0^7 • -f >3— r-y H (Specialty Packagi 
ng Products. Inc.) >^*>^;U • 7S7V< 7—X • < >3— #U— . 

fyH (Continental Sprayers, Inc.) fr*>fo$t£nT^Z>%<D&&$-t2>o 
CneoSOf^^^>f-lt «l>t«, *H#fiFSfS4, 7 0 1, 3 1 1* (Do 
nnining et al.) *5<fct**@4#tlFS§4, 6 4 6, 9 7 3^ (Focarracci) *5«t 
tf#HM$flFS54, 5 3 8, 7 4 5^ (Focarracci) BjaStcM^^tlTV^. 7. 

:K>U (Continental Spray International) ^eKHWl'A^nl^T^^T 8 5 
OOR*7ttt^3— (Canyon, Northen Ireland) iS3gtfJlCA¥nlH^"T? 

8 10 0"tt, *«WK*V»T««r*fc»tCf*C»*H'>. ? 

uxfatt^ns. $e>t3ifu<«, mb*:7V— asv ©'w kic*3 



+ 
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n/t^j m ± tc^a & /jxffl * * n t t * * . 
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mm 

Neodol23.3 
Neodol45.7 
Dbanol 91-10 
Dbanol23-6. 5 
C25 AE3S 
NaAS 

H 2°2 



1 

6.4 
8.6 



4 

3.5 



mtvm 

H 2 S0 4 -?pH4$-Ptn 



2 3 
2 

6 

5 

6 



- 12 
3 6 
3.5 

3.5 



3.5 
3 



4 

1 2 



1 2 
6 

3.5 



2 
7 



1 0 0%£T?- 



6 

3.5 
6 



6 
4 

2 



7 
6.4 
8.6 



2 
4 

3.5 



3.0 



NaAS \iT)\<*)Vmm*1&W$-Z>* 
C25AE3S«C25 T****- Y * v'lffi&iS* S c 
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